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T h e tissue s t ruc ture of leaf ep idermis is examined by several papers . 
Accord ing to the ma jo r i t y of scientists, some of the tissue elements of ep ider -
mis ma in t a in conserva t ive ly the f ea tu res of species being thus useful as a sys tema-
tic mark at d iagnos t i f ica t ing the single species. 
Z Ö R N I G and W E I S S ( 1 9 2 5 ) consider the relation of the epidermis cells and the 
pal isade p a r e n c h y m a cells below them to be cons tan t ; W A L L I S ( 1 9 4 6 ) , on the 
o ther hand , ment ions the vein-is let number of leaf, the s tomata l r a t io and 
s tomata l index as m a r k s of diagnost ical impor tance . 
S Á R K Á N Y and R I E D E L (1951) emphasize length and wid th of the gua rd cells 
of s tomata , resp. the i r quo t ien t , the s tomata l size; and M A R Ó T I (1965), in the 
course of his invest igat ions on t h e leaves of P t e r idophy te s , f ound the ra t io of 
per imeter per su r face of the ep idermis cells as well as the percentage d is t r ibut ion 
of the subsidiary cells of s tomata to be cons tan t . 
T h e above-ment ioned qual i t ies a re quan t i t a t ive ly measurab le character is t ics 
of the epidermis . F rom the f o r m a l , qua l i t a t ive quali t ies of the epidermis the re a re 
k n o w n the shape of epidermis cells, the micros t ruc tu re of their cell-walls, the 
forms of t r ichomes, the way of the origin of s tomata , the qua l i t y of silica-cells 
as marks fo r de te rmin ing the species ( L I N S B A U E R , 1930; S Á R K Á N Y and F I L L Ó , 
1 9 5 1 ; M A R Ó T I , 1 9 6 5 ) . 
Recent ly we h a v e found m o r e and more allusions in the scientific l i t e ra ture 
to the fac t t h a t also the epidermis of p lants reacts sensit ively to the env i ronmen-
tal effects f r o m outside, and the several ecological fac tors (l ight, t empera tu re , 
soil condi t ions) can change the s tuc tu re of the skin-tissue-system, as well (SIN-
N O T T , 1 9 6 0 ; S I M O N — W O L C S Á N S Z K Y , 1 9 6 4 ; S H A N K S , 1 9 6 5 ) . 
T h e present pape r is t rea t ing of the examina t ion of the e f fec t of the externa l 
env i ronmen t on the leaf epidermis . 
In the course of ou r exper iments w e h a v e w a n t e d to get an exp lana t ion 
whe the r or not the q u a n t i t a t i v e ep ide rmal fea tures of the specimens of a spe-
cies Solatium, developed in d i f f e r e n t sur face soil relat ions, show up d i f fe rences 
s igni f icant enough to un f i t the ep ide rma l qua l i ty in quest ion for diagnost icat ing 
the species o r to m a k e ques t ionable its re l iabi l i ty . 
T h e r e were measured the fo l l owing epidermis values: the re la t ive number 
of s tomata , s tomata l index, length and w i d t h of s toma ta and their size ( s tomata l 
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length pe r wid th ) . For va lua t ion of results the mathemat ic - s ta t i s t i ca l m e t h o d 
was app l ied , highly increasing in t h a t way the ob jec t iv i ty and exactness of t h e 
va lua t ion of ou r results. 
Mater ia l s and m e t h o d s 
Some species of genus Sol,mum, s h o w i n g u p a g rea t a b u n d a n c e of species, h a v e been used 
f o r be ing e x a m i n e d . S. dulcamara L. a n d S. nigrum L. a r e g r o w i n g w i l d l y in H u n g a r y , w h i l e 
S. laciniatum Ait., S. giganteum |ACQ. S .sodomaeum L. a r c c u l t i v a t e d e x p e r i m e n t a l l y because 
of the i r g r ea t s t e ro id -a lka lo id -g lycos id c o n t e n t . 
For e x a m i n i n g the p lan t -eco log ica l e f f e c t s of t he d i f f e r e n t soil re la t ions , spec imens of 
S. dulcamara L., of S. nigrum L., a n d of S. laciniatum AIT., g r o w n in f i v e - f i v e d i f f e r e n t soils 
were g a t h e r e d in. T h e c r o p l a n d s were chosen in t h e w a y t h a t t w o - t w o spec imens w e r e inga -
thc r ed at al l t he three species f r o m places of an e x t r e m e soil. 
T h e r e were a lways selected p lan specimens in f l o w e r a n d the leaf samples were t a k e n f r o m 
t h e m . F r o m e v e r y soil t he leaf s amples were t aken f r o m the m i d d l e leal region of t he s t a lks ol 
t h r e e - t h r e e p l a n t specimens. T h e g a t h e r e d leaves were f i x e d in JUEL'S mix tu r e , bo i l ed in SCHUL-
ZE'S m a c e r a t i n g solut ion , a n d a f t e r r ins ing they w e r e s ta ined b y EHRLICH'S h a e m a t o x y l i n - v e -
suvin d o u b l e s taining. T h e so p r e p a r e d e p i d e r m i s p r e p a r a t i o n s f r o m the uppe r a n d l o w e r s u r -
faces were conse rved in g lyce r in -ge la t in . 
Fo r de t e rmin ing the n u m b e r of e p i d e r m a l cells a n d s t o m a t a , the p r e p a r a t i o n s w e r e p r o j e e -
ed f r o m a microscope p laced u n d e r the d r a w i n g t ab le . T h e leng th a n d w i d t h of s t o m a t a w e r e 
measu red b y an ocu l a rmic rome te r . At e v e r y p r e p a r a t i o n w e m e a s u r e d 3 0 — 3 0 f i e lds of s igh t , 
i. e., 9 0 — 9 0 d a t a in eve ry c r o p l a n d . Fo r v a l u a t i n g the results in b iomet r i c w a y , w e p r e p a r e d 
the c u r v e of d i s t r ibu t ion of t he severa l g roups of d a t a . These cu rves s h o w e d f o r m s be ing v e r y 
s imi lar t o GAUSS'S cu rves ; t he d a t a of o u r measures h a v e , t h e r e f o r e , been of a ve ry n o r m a l d i s -
pers ion. 
T h e va lua t ion of resul ts w a s ca r r i ed o u t by v a r i a n c y analys is . A t p r e p a r i n g t h e bas ic t a b -
les of v a r i a n c y analysis , w e f o r m e d t h r e e - t h r e e l ines a n d f i v e - f i v e co lumns . 
In the lines the a r i t h m a t i c means of the 3 0 — 3 0 m e a s u r e m e n t - d a t a of t h r e e - t h r e e p r e p a r a -
t ions m a d e f r o m specimens g r o w n in the same c r o p l a n d w e r e reg i s te red . 
T h e f i v e - l i v e columns con t a ined ep ide rmis d a t a c o r r e s p o n d i n g t o the p l a n t s of t h e f i v e d i f -
f e r e n t soils. 
T h u s w e h a v e ob t a ined basic tab les w i t h f i f t e e n head ings . 
T h e n the va r i ancy tab les were cons t ruc t ed a n d the c o r r e s p o n d i n g ca l cu l a t i ons c a r r i e d o u t . 
In the course of the s ign i f i cancy e x a m i n a t i o n s , t he v a l i d i t y of o u r conc lus ions f r o m the 
numer i ca l d a t a of our e x a m i n a t i o n s w a s con t ro l l ed b y F- (FISHER) a n d t - (STUDENT) tests . 
It w a s set t led by F- tes t w h e t h e r or no t t he va lues of t he n u m e r i c a l d i f f e r e n c e s b e t w e e n 
the d i f f e r e n t soil means arc g rea te r than the means of ep ide rmis va lues of the spec imens of t h e 
same soil on a P = 5 p. c. p r o b a l i t y level . 
W e ca lcu la ted by t - tes t t he d i f f e r e n c e s inside wh ich the va lues m a y on ly be a t t r i b u t e d t o 
test f a i lu res caused by the d i f f e r ences of sample se lec t ion . 
T h e SD-, pe r cent va lues a re m a d e k n o w n at t he desc r ip t i on of results . 
Resu l t s 
(1) D e t e r m i n a t i o n o f t h e s i t e o f s a m p l i n g 
Before examining the e f fec ts of the e n v i r o n m e n t a l fac tors , w e cons idered t o 
be necessary to de te rmine the site of the ep ide rmal excor ia t ion . W e k n o w ZA-
LENSKY'S s ta tement ( 1 9 0 4 ) accord ing to wh ich the n u m b e r of s t o m a t a is g r a d u -
ally g rowing as we a d v a n c e f r o m the lower p a r t of s talk to the t o p of t h a t . A c -
cord ingly , it is not i n d i f f e r e n t f r o m which nodules of the s ta lk of a p l a n t t h e leaf 
samples a re obta ined. Some researchers f o u n d d i f fe rences be tween the s toma ta l 
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numbers of the basis, middle , and apex of the leaf sheet even inside the single 
leaves. Accord ing to SLAVIK (1963), there are s ignif icant d i f fe rences be tween the 
s tomata l numbers of the basal a n d apical p a r t s of the tobacco leaves. S I M O N — 
WOLCSANSZKY (1964) has observed a decrease of the s tomata l n u m b e r cha rac te r -
ized by a regressive s t ra igh t , a d v a n c i n g f r o m the basis to the apex of the leaf 
sheet of yel low corn . 
For these examina t ions w e h a v e selected the S. sodomaeum L. of small s ta-
ture and of smal l leaf size the . S. laciniatum AIT. of midd le s t a tu re and of midd le 
leaf size, and the S. giganteum JACQ. of t ree-s ta ture and of large leaves. Leaves 
were gathered in f r o m the nodules of the lower , middle , and uppe r p a r t s of three-
three f l ower ing specimens of all the th ree species. T n e r e were excor ia t ions pre-
pared f r o m the lower su r face of leaves at the basis, leaf middle , and apex of the 
leaves ga thered in. O n every p r e p a r a t i o n the number of s tomata of a f ie ld of 60 
sq. m m was v a l u a t e d s ta t i s t ica l ly . T h e results a re demons t r a t ed in Figs. 1/a and 
l b . 
Solanum lac in iatum l i t 
S o l a n u m lac in iatum A i t . 
0 too 2CC 300 Uomolo/r 
Solanum s o d o m a e u m L 
WO Womolo/*"' 
Solonum sodomaeum L. 
0 CO ?00 300 
S o l a n u m g i g a n t e u m 3 o c q . 
0 100 MO 300 »Kunow/«« 
S o l a n u m g i g a n l e u m 3 a c q . 
0 *CC 200 300 *0C 500 6C0 «tamota/tnm' 
Fig. 1. a . S t o m a t a l n u m b e r of t he leaves of s ta lk ar i s ing d i f f e r e n t he igh t s ( lower e p i d e r m a l 
su r face ) . 
1 = u p p e r leaf r e g i o n ; 
2 = m i d d l e leaf r e g i o n ; 
3 = l o w e r leaf r e g i o n ; 
4 = S D , p. c. 
b . S o m a t a l n u m b e r of d i f f e r e n t p a r t s of the leaf sheet ( lower e p i d e r m a l su r face ) . 
1 = leaf a p e x ; 
2 = leaf c en t r e ; 
3 = leaf basis ; 
4 = SD.n p . c. 
I t c a n b e a s c e r t a i n e d t h a t : 
(a) A t the leaves ar is ing f r o m d i f f e r e n t heights of the stalks of species Sola-
rium, the t u rn of the number of s toma ta fo l lows roughly Z A L E N S K Y ' S rule, i. e., 
the s tomata l number is the smallest at leaves in the lower p a r t of s ta lk , going to -
wards the apex , howeve r , it g r o w s g radua l ly . Th is can be seen the most clearly 
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in the case of the Solatium giganteum JACQ. of t ree s ta ture , whi le in t h e case of 
the o the r t w o species on ly the s tomata l n u m b e r of leaf region d i f f e r s (even on 
S D , pe r cent level) f r o m the n u m b e r of s toma ta of the o the r leaf regions. I t is 
advisab le to t a k e a leaf sample f r o m the m i d d l e p a r t of s talk as the s t o m a t a l 
number of the midd le leaf region gives the a r i t hme t i c mean . We h a v e possibly 
to select leaves of identical posi t ion, node fo r every compar i son . 
(b) A t the f o r m a t i o n of s tomata l number inside the leaf sheet it can be no-
ticed tha t the d i f f e rence between the single pa r t s of leaves is but m i n i m a l . O n l y 
the s tomata l number of the leaf basis of Solarium giganteum J A C Q . w i th 2 5 — 3 0 
cm life size d i f fe rs s ign i f ican t ly on SDS pe r cent . Rega rd ing also the d a t a of 
S L A V I K ( 1 9 6 3 ) and S I M O N — W O L C S A N S Z K Y ( 1 9 6 4 ) , we m a y d r a w the conclus ion 
tha t the d i f fe rences between leaf par ts a re to be t aken in to cons idera t ion ch i e f ly 
in the case of leaves of large size. In that case, too, it is the best to p r e p a r e the 
excor ia t ion f r o m the m i d d l e of leaf sheet. W e consider as i m p o r t a n t to be not iced 
tha t the t w o sides of the main vessel of leaf a re no ref lect ions of each o t h e r in a 
mi r ro r ; it is t he re fo re advisab le to take samples f r o m both sides of t h e ma in 
vessel. 
(2) T h e e f f e c t o f d i f f e r r i n g c r o p l a n d c o n d i t i o n s 
o n t h e l e a f e p i d e r m i s 
D u r i n g the ep idermis examina t ion of the p lan t s of S. laciniatum AIT., 
S. dulcamara L., and S. nigrum g rown in f i v e - f i v e d i f f e r e n t c rop l ands t h e g rea t -
est d i f fe rences were observed concerning the change of the ep ide rmal cell n u m -
ber. T h e number of ep ide rmal cells shows u p grea t d i f fe rences at species deve-
loped in d i f f e r e n t condi t ions . I t can be observed t h a t we can f i nd much m o r e epi-
de rma l cells on the lower ep ide rmal sur face than on the u p p e r sur face . T h a t is 
the cause of being ve ry few s toma ta on the u p p e r surface , on the lower su r face , 
however , m a n y ones. T h e s toma ta a re of Cruciferae-type ( M E T C A L F E and C H A L K , 
1950), t he re fo re every s toma ta being su r rounded by t h r e e - f o u r subs id ia ry cells. 
Thus it can be unders tood w h y these cells a re smal ler t han the ep ide rma l cells of 
the uppe r surface . T h e ra t io of the cells of the lower ep ide rmal sur face per those 
of the u p p e r ep idermal su r face is, however , cons t an t in every c rop l and . T h e f o r -
ma t ion of the re la t ive s tomata l number , s t oma ta l index , s tomata l length a n d 
w id th , as well as that of the s tomata l size in d i f f e r e n t c rop l ands can be observed 
in Figs. 2, 3, 4, 5 and 6. In the column d iagrams , t h e w h i t e co lumns a re showing 
the da t a of the uppe r ep ide rmal surface , the black co lumns those of the lower 
ep idermal surface. In every f igure also the SD:. per cent va lues a re g iven, these 
being the values of the greatest d i f fe rences still acceptable . 
Also the number of s tomata belonging to the uni t of a leaf s u r f a c e de-
mons t ra tes grea t d i f ferences . Pro jec t ing d i f f e rences are, howeve r , to be f o u n d bu t 
at the species developed in ex t reme condi t ions , the d a t a of the t h r e e - f o u r s imilar 
c rop lands a re close to one ano the r . This is connected wi th the f i nd ing t h a t the 
p lants react upon the e f fec t of the outer c i rcumstances f i rs t of all by the size of 
cells; t ha t however , may not be a dicisive f ac to r , as p r o v e d by the c h a n g e of 
s tomata l index. 
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Fig. 3. Change of the stomatal index under the influence of environmenta l effects. 
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Fig. 5. Formation of the stomatal w id th on the upper and lower epidermal surfaces of Solatium 
leaves. 
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Fig. 6. Format ion of the stomatal size on the upper and lower epidermal surfaces of Solatium 
leaves. 
According to some au thors , the ra t io of ep ide rma l cells and of s t o m a t a to 
each o the r is de te rmined genet ica l ly . Th is means t h a t even if the extent of sto-
mata and ep ide rmal cells changes , inf luenced by d i f f e r e n t ecological fac tors , their 
size increases o r decreases p ropo r t i ona t e ly , and the re fo re the s tomata l index (sto-
matal n u m b e r pe r number of ep idermal cells plus s tomata l number ) c a n n o t 
change. 
It can be observed in Fig. 3. t ha t the s tomata l index shows d i f fe rences si-
milar to the s tomata l number ; be tween specimens deve loped in ecologic condi t i -
ons similar to each o the r the d i f f e r ence is of lesser degree, the s tomata l index of 
the leaves of ind iv idua ls l iving unde r ex t reme condi t ion d i f fe r s , however , even on 
SDi p . c. level f r o m tha t of o the r ones. T h e externa l c i rcumstances exercise, there-
fore , a s igni f icant inf luence on the in te rna l , genetical connect ions of the skin 
tissue. 
Length and w i d t h of the gua rd cells of s toma ta change at the Solana l iving 
under d i f f e r e n t condi t ions in a smal ler degree than the s tomata l n u m b e r and in-
dex; nevertheless, even these a r e not sui table to de te rmine the single species w i th 
absolute ce r t a in ty . I t is obvious t h a t even the guard cell d a t a of the s toma ta of 
uppe r and lower surfaces a re n o t agreeing tho rough ly wi th one ano the r ; t h e d i f -
ference of their sizes is, howeve r , inside a p robab i l i ty level of 5. p . c. 
T h e s tomata l size ( length pe r wid th of t o m a t a ) is a ra t io , it gives a di rect ing 
value concerning the shape of t h e guard cells of s t o m a t a . 
I t was indica ted a l ready by the values of F-test t h a t there are no d i f f e r e n -
ces here between the values of t h e d i f f e r e n t soil d a t a tha t could be va lua ted on 
SD:. p. c. T h e s tomata l size is, t he re fo re , the most s table ep idermal mark a m o n g 
the quali t ies examined unt i l n o w . 
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Discussion 
(1) It can be ascer tained on the basis of va lua t ion of the s toma ta l n u m b e r s 
measured in d i f f e r e n t regions of s talks and leaves t h a t the m i d d l e of t h e leaf 
sheet ob ta ined f r o m the m i d d l e stalk p a r t is sui table to be examined . 
(2) T h e q u a n t i t a t i v e epidermis quali t ies of the species Solanum d e v e l o p e d 
under d i f f e r e n t soil cond i t ions show up d i f f e r r i n g changes if in f luenced by t h e 
env i ronmen t . T h e s tomata l size changes the least. T h e s tomata l length a n d w i d t h , 
as well as the s tomata l index a n d relat ive s toma ta l n u m b e r undergo a m o r e consi-
derable change. 
For d iagnos t ica t ing the species, the s toma ta l size is the most sui table . T h e 
e m p l o y m e n t of the o the r ep ide rmal marks is less re l iable; it can be e m p l o y e d w i t h 
succes on ly f o r species l iving unde r similar condi t ions . Genus Solanum is o n e of 
the genera w i th the highest species number , still deve lop ing . Th is is m a n i f e s t e d in 
reacting to the effects of the ex te rna l e n v i r o n m e n t m o r e sensi t ively as wel l , a n d 
is ref lected also by the f o r m a t i o n of some q u a n t i t a t i v e qual i t ies of the leaf e p i d e r -
mis as emphas ized above. 
(3) A t the analysis of the leaf epidermis on the basis of q u a n t i t a t i v e e p i d e r -
mal quali t ies w e consider the e m p l o y m e n t of b iometr ica l me thods t o be abso lu -
te ly necessary. 
S u m m a r y 
We h a v e examined the change of some ep ide rma l quali t ies, measurab le q u a n -
t i ta t ive ly , on the leaves of specimens of Solanum laciniatum AIT., S. dulcamara 
L., and S. nigrum L., g r o w n in d i f f e r e n t c rop lands . It was ascer ta ined t h a t t h e 
ex terna l , ecological condi t ions had a considerable in f luence on the tissue s t ruc tu re 
of the leaf epidermis , mak ing quest ionable t h e species-diagnostical v a l u e of t h e 
examined epidermal marks . 
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